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(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain many advan- 
tages including improvement of tissue incision and cut- 
ting speed, possibility of reducing damage and burn- 
ing of neighboring tissues and reduction of nervous 
stimulation by including a circuit which senses ther- 
mal electron emission from electrode in a generator 
which contains a high-frequency energy source sup- 
plied to a treatment electrode of an instrument for elec- 
trosurgery. 

SOLUTION: When a sufficient high-frequency voltage 
is given between electrodes 30 and 36, the liquid 46 is 
vaporized by liberation of electric power in an electro- 
conductive liquid 46. At first small bubbles are formed 
on the active electrode 30 surface, and finally gather 
to completely surround with vapor pockets 50. The va- 
por pocket 50 are supported by electric discharge 52 
over the active electrode 30 and the vapor-saline inter- 
face. Most part of electric power discharge occurs in 



the pockets 50 together with heat resultantly generated 
from the active electrode 30, and the liberated energy 
quantity is a function of transferred electric power. A 
tissue 44 is removed by laceration between cells by 
arc discharge, the laceration being formed by keeping 
the active electrode 30 near the tissue 44 surface and 
intercepting the tissue surface by the vapor pockets 50. 
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(54) [jfclJIKfl&ft] 
(57) [HM] 

-mm » * x * v- ^wffi^iis 
(Drnzzmm-t z*mt lt^. (i 

o) ^»to, 
.*llJB*;8^X^x*u-^ (10) (DUM\ctii1ZtfL 

*5fcffl»S*u3. Lfc^oT. f&® (3 0, 3 6) W 




*7«**lfPE»*:£*. ffiGflSAISIK«i:C/MffBK 
&3i}\cmitLZti&. sS**Kl KE 

;/j<o^{b $ hfca^tfe C 6 J: 5 * ttfc A A * 

^fcft^ttJ^^Sr^rL, «*nBK^ 2*;vhJ;»?8 
MeEHfoaS'*^-*. 

[iSskJgel l#v>Sl*5i ov^&i oovcosiqbic 

z£?\ztmzti, nitmtom&tK 

«lK*it«, IS#^3 KEfiM)*"*?*. 
Htt**tf+*««S*T?*>a. MM 7 fcESW>->* 

[sfi>k*E l 0 ] fiMBAA*^-$^ KMSttftlclH 

fr1t4>?0#>xt:ti+Z*ffi&imKt:'£** ttE 
ttffiBftfts *filal«(ct>fcor*S^SHT*«BJ»tc: 



t„ £>**^-^jc»^snT. 

6fcfc©M»BKfc*:£tf, ««»» s Hffi'*^A. 

l»*JBl 3] MB«l«PBH$sJ:^ttttSa. &«t* 
y h^SOV^P) l 0 0 VOt6BB<o^«>S3tSiifc 
«fcMIR+* J: JKUfpsnft-C**, l l £Ett 

lsft*J¥il 4] «E***l'-*tt. j&faiBffiteSa 
Br(llftB*«^*:«rL, MEtfettlSl*. uwMm-a* 
SftfcftfflAAi, ttffl»«r«B»BB^»«i-ar-f y 

©ir^-fn^icEflt^s/^^A. 
[a*«i5] mEtttusn. 

U**BT-^a*S*LfcUBKB»4, W*«^ic4*.b*i 

«tp, a**i 4ice*^^^^a. 
ictt^jtfc^br^yu-^tr^tp, a#*i 4* 

UMtHl 7] ffilEtttt8*s* (a) bftfc 
«BE«[J:9*#v^iE<Dfi3[a^7'fey h*>J;tf (b) £(D 
Eft*?*? K^ia5*<DttffiS:Mjffi^i-5KIEiB:»^7 
-fey h$OJ0&£3fc\ ffl*«l l^ea*«l 6tf>l^ 
-ftuMcEaai'*?*. 

-7-(c^$iLfcA^®SS^*L, *©A*B»3»KJBK 
4. 

"f 5ia:«^7-fey HSH184. 
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201 Mmm®m$£vmmi±, mm* 

m#&2 l J ®MX7-tv h&oOVtf^ l 00 V 

1 cofifl *nfc«KHaS8 £ , WAiBT-Ufcfc 
«r&t** I»*«2 2lcgB«^x*u- 
IW&m 2 4 J ttei*tt»*s. aSSfM-7-tr * h £&;b 

*^hr-f yu-^*r^tf, g9*Jg2 2*3kttSB*«2 

[SfcRft2 5] MBIftHKsfts (a) **3Eae>6iifc 
®EEffiJ;f?^:#^jEt0ia^7-!rs; hfcj;^ (b) Sib 

^3-^*sJ:^>&< £k2MQcoB£?i]J&ft££tr, sff 
MRx*^?*^*. fail* ^ £ ic J: 9 w oSAofelttt 

ftX^S, 

&£#*>^um&<D&[£ a * 5 una $ h 
[n*« 2 9 ] bobbs * 1 0 0 



— i/x&> 0 % Me^s^u— ^lid&U, W:i;o 

$ tux , B*«B^uea s tt -5 «3j (s »* sdc*> 

Bttftr«fltKtBAflt^j3tt6fi«Xn«:£AU« flit 
B^**i^— ^ttSbU, A*A»fea8*iHB^Oi*fl5B 
»«Xi«J^firt»*KaWU«i»^X¥iSft:StLfcAC 
«** fc fc 61-fc»0«*nBB«c BK8<5 tt 6 1x6 7 -f 
* U I/^S* «r«tf, H**3 0Kfitt*>S***l'~ 

{0 00 1 ] 
1000 2] 

W*B&&5M**1-*BJl*JHviTra^n^ 

taSt&H+^^«:«oXv^«1Btt<o»*t©II8U 
&D5T-^KJ:0, «fi^8«S£{*3o EP-A-0 
7 5 4 4 3 7 *Ua«<0J: 9 ffiffifc»**fcttg3R 

fc U J: 0 tr- ^ «E*:»«i- %Zb\c£ o x® iBX 

»*«>«A»3euByLx, *tt<0?aai*. 

X, affi<o«La*®iB1-5fca6U«, JRB<o*»tttt 
[0 0 0 3] ««lc*»«r-^JWtt^tt«WiK«:3IS 

ecL^sctii^xfedo wti«, tas**Anfflsti 

SSH JSaSifc tUffi ©WlcjB*^ v - |l 
^^Xfc-5cox% «ffitt#«3tu *+^->*±«c1B 

j^*fcim^a5«mtt^»»iw»tt5^#Sipj»^ 

[0 004) 
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looosj Ltctfox. 'fcftftm-mnm 

v^*i/-*£r&^ roe***!'— #tt* ta®^b<o 
[0 0 0 6] #«?l]li*fc> KJatt**^««rdtf^ 

^fA^)^ :(D^7A|i, &RlW6(C*3t*T2 

ti&tLffiW£titm&t* z<Dmmmz®<&i!tix* am 

&«) fc<0BWStt#, a*S?otf-/<fc-b&{3S8i-Srt: 

lOO 0 7] /<fc— h<o«a<ofc*«c 

tt % ffl»!«aB:fc*tf«ffl8l4* K**-?** h£5 0V 
ri>£>i oo vco^[i<D^^6^^^H^ii^^fllH^ / </^(- 

loo 0 8] rtttc^xT, s^ss^tyhsa; 

[0009] *£na»su^tikfl-ctt« 

* aftma^ttK^cftUAWFtrtt u mow*. 

£ -Si" 5 l^/H-aSi* 5 * "Cfi r *> ft i ^<OT HffiiT- 
*>5. tttHBtf J: 9 {£v ^nKET?li«ffi L ft ir * fc v> 5 



7 fa&rir fc«ffli-4B«c»*<o^jhi*5i([«wfli 

MWfcflM y^<r- # £ LT<D&ffit£ift«* 
[0 0 10] *«W«O®2C0©fRUCtt9^. Sl?4&*^* 

* *k t fs®>ai 1 0 m c mmttm* *'<*sfb* 

lc»iKSHfc»i8A>3i:, »BA*K*s»ailia*7-fe 

[0011] *36W©SB3©«iS^ceoX, ta^Wf4^ 

aco&Rttffi^fcMt^T-^ttSfeiBSBi-S^T-y^ 

^y^k**tf 8 «B«**/^*I4» «ffiJ-3IS«ft« 
fit ^6 C i: ft < 1tt*OiaJ!S*Jft*lwi-5 «t 5 

■fscfc^-c*, rmiAsstt^ttffiataffi* i oov 

L * v *§filOHHM- o C I- X o T?fft^6. 
10 0 1 2] ±ffi<0#*LV^JfiMTIi, 

»Sr*^i-t>^i:ft5o r.<ottffitt*tt, WA^^-s^ 
icfe It 6 * * ^> ^ oa® 6 i*S»lc <t o r MR 

BBrt(0»ftfcKtSfc«)a-C*) 

««ic± s < ft > ih?M*\c bfc o ra^ * *t o 5^ 

[0013] Sbft&XlKWi. SWtt^ttffl^Jio-ca? 

»m*«iBi-6fc*ofteft«tt««:««t, s?**i/ 

©ffl»*?fc*>fc 6 D C«nBBO£4Nt$r ft < 

i% i^ot, *«w<o*p>ft5®nsitt, xm*J=* 

u-*mtohs DC»tBiBB«:*<S*ftv^lcJ:o 
r i^** u-^<otU^lcjg^$ti4ftailHlB £ *«« 

4ftfflBB©^**^^ffl*K*«*a»W* 5; F^*b 
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; too i 4] #* l^mmi-cmu ^**u-^m*«> 

*TF*WA«#aE+*»*» *MZ.b>1ZoX9S& 

©BrtofflH: J: o T hit h S M» 
[00 15] «|^<Ofci?>(cEaDS:#flaLr*K 
[00 16] 

12*»E>3-Kl 4<Dffl»««£#LT* SfcttBaH- 

^3.- y h i 6Sr/Bv^T, ffqttgftft*. B5*LfcX£ 

otii^flUtt**- K:fc£tfft{fc*-- KfrJWR+Sfcft 
©2o©7y h^^l 6A*><fct>*l 6B^t^ 

*5«fctf 2 2#*>tK i^^Htr^7 , W2 4l^ 
$*x£o *-K»*«)ft1»«i:L"C^y5/a*K^y2 

[0 0 17] Kf— * i 211, H2 0>fBftBK:3H a 

y 2 8 

[0 0 18] B2ti\ mffiT-feyyy 2 8«0*«(0*4:* 
U rn«:ro381SWCi±, *^«>!S#3 2tc:tttt**t 

iS«Hc II ^-y««3 6 MftBlttt bit, **il*ft«3 
J: «#fnj fc-fe 3 4 J; o Tf3r 

»««^b»»SnTl^. y*-yf8&3 6(±. 
(0^7 h4 0 fc Ltrt^ y 2 8 (ll#J!S) <Dj& 

tttt (^vKtr— *i 2rt-cr-feyyy*5fiaa=>- ki 
rttt««c3 2o**>o«ciig«i±ic:iaiB$n5o mtt 

AWVft 3 2 ll^y Ft'-* 1 2 lcjgt>\ a- K 1 



4 rt<o8'J<oiSttic&i&sft*. rt»w#3 2 1 y 
»ig 3 6 1 mala** y *->mffi<ortfflicKtf r y * 

-V*«3 6*>&Stttttt3 0<DrtfflM*S8B (B«* 

iorjfttt^fcfe-b*ita. y *-v*«i:->j t>«niB 

ffi L-Ctt, y ^-V«S<0i£Sfl*Stt(cl4 1 mm^P, 
3mm<O««-e*>0, y^-yaffi<OfiffiS»»05fi-T** 
fft|«)#«tt*fi«HCtt inm^b 5 mmORBtrfc 9 % S 
ft»e^e>a>ft^M«>niHtt l mma><b 5 mm<on«T- 
&6„ mffiTiry^y 2 8l± % •>t7h4 0*r»i^7 
$ y 3 4 Offi«-C3»IB1-5«a->-^ 4 2 £ 

ffU S/t7 h4 O<0*S8£y*-yfaiS3 6 fc LTS 

[00 19] mmz*>itoXl± % *tBttOttff:7^-^ 

B2fciM-J:5K, Mf^W4 4<:ffi7ty^ 
y 2 8*s-£x.&jx. #flftttt», »»ia«3 o fc y 
>m^3 6t<nffi%&mm+&®%<D<&m& (o. 9% 

[0 0 2 0] ^Tir^yyii, -#£0^82 (&fifrfE& 
3 0) 4>**S3.^? hco*iig|c|S*fp|«cSui$ s /<-TsK 

**6WB«r«o-cttH»rtbn, y 
[0021] mis3 0 tvag3 6 *omic+#fcffi«« 

»KJ:»lKW«:iWfcl^ Jft»J[cffi»««3 0(O^iS±lc 

y h s on, mmmms o ^j«s3t-ftJ!fck#B5t«>Bfl<o 
ic, isimfi3 o &««4 4oaffiis«<c»»Lr«a 

fc IBB t <0f»l(c ft C 5 T - ^ XMl^ x sawaoKffiu: J: 
[0022] ^©ftff*— KttJt«WJ£«lffloffl* t^^< 

w&m&xmmzikzk* f&m<DWu&#&mz±:n-u 
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t h mftto 7u-46U:.ta 6 ^ N ? 

-&<oj»3»ttttJfiiw iter* 6 *<o J: ^ fc± ft&K <*t S 
10 0 2 3] IB*— (OSJ832Sfit;jfl>e 

nit, JSILTS^H3©A*5j;t^Bfc#JBL-CttWf5J:3 

So 

[0 0 2 41 E3a£#J!&LT. *^Mtofc^r 
Art. TS^ft^jfifflSAcofSfttBffi^^Vll^-vta 
ffids^n^n»lK$tt63Bi <0ffi>M3-7-6 4 £S$2tf>ft 
#«8?-6 6 fcOliSJtC^^-V/^>^6 2*Sj:tf6 3 £4^ 
0. 81HL WMfcwJMfc ^W^-y«HC 
■fey httCEfe* 9 

too25] ®a»#tt^>]E«>fatt (itae^^-fe ? m 

EE) ti, ffi*«T-6 4lwa&snfcitt^lBWl6^'9— ^ 

«0^iiW<i:fc2MQ-e*)»3> ftSWI-llSO 
MQ**b 1 0 0MQ<O|!B«OA*lft«i*«i^i'SStt^* , I 

5S7 2*Jj:U!7 4lc4xe>^o »M7 2fcJ:V 

(VCO) 7 8i:te^ 5 0MOA»6 1 OOMO^XI 
«(OAA>f^tf-^4:^5wtl:J;9, 5 0V^ 

p> i o o v<oa«ic*5ttsai«*7-ty nc*tt~* 1 m 

AOttttOttffllBifrP&t*. «HJtB««rte 

W&omWL&MM ZtiZk^im& Zfiir So 
10 0 2 6] KS^^-fey bm0=«:VCO7 SUlfcV^C 



®mm& m^^rf) nunu^^fe^-fB 

£~f-ti>XZ. *tz\% j r-h**'»9X'*'>*shl, 

awum bovhioo vto^na^) tw$ij$-r s 1 s 

So 

[0 0 2 7] B2ICjMv<^#— ^MT^V^S)*** 

4iiy ^-vm^c^trAi-^^o g)3Aic 
^snsttttjastt, vco78^^u a>ofc£ 

;Li;fOR'A-h8 6^-#<0AAI-«££*tfcUi* 
<0tt*<0A*l4VCO7 8*»6©2!S£^St*5<5tfl**S 
#S> £*prS* Jt«»8 4 0»«0««tttem!3)»«: 

So Hfi«, «:«»8 4<DW*liK<. tmvcoi: 
«toT5BaLfc«a^«i?6^^liO h 8 6 >Srii 

^<DWA«8-7-6 4^*3^Sa»^7-fc 

y hfama 5 Jt«8&8 4 ic4x.f?n^©iwn^w- 

OR^-h8 6ttVCO7 8^6<0SS31lcK 

[0 028] ntO^JfcW-Ctt, /<y7T7 6, VC07 
8, lt^5g8 4> jSitfORy— h8 6«>fc«>©«*l* 
^x^U-^M^6 4^0:^6 6 l^xf>tt^K 

3Bi:^to 5?**W— ^r«)«»jB?-84t6 6fcfl>B 
BlbU 9 6 (Ct>fcoX 

^moi^i-rs. sin»9 0(o^9:#»(o+w^y 

^y^-vffi^-7-6 6tcgi^U J:o-C«W«o# 
au-/utc«||fti-5rfcfcj:9, /<^7t 7 6 ttiEJsJ: 
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, [0 0 2 9J WcH4«r#JBLT fc SIMUi] 3 0*$* 

u^y ^-vatE 1 3 6 few+sna^w^BfiBS*^* 

KflttH^lBtti 3 0*sJ:tM 3 6 tmn&DCff&mt 
iffi>9i-5<D£R<\ l 1 6 2*>J;u< 

16 3^ se>fc* $;**u-*0>awj*^— 

[0 0 3 01 d)5£#J?KUT, l"-*OUJAfi« 
(1-fcfrfettlA«*l 6 4*5* tfl 6 6K:fclt£f-? 

e-^WMiE) iigm&ii. sookH 

[0 0 3 1 1 LfrLtt&bs -B.mmitmv+#%mi& 
60 Lf:^or, >)?->W& iTJ-Yh Lxmmr 

amic * 9 **** u-^tti*i±«»w^as«$^ iji- 

KM All. u-^offl^^felt5i£*rnl^tt*a 
■f ftOBUfflCf&tf LT*3 9 % 2 5kHz W©* 

y f-ymmfrbt&wim&^j&fcfm? v-m<om& 



[003 2] 04 &#tf#IS lt , m&toSt&WJkk 

Lxmzz>y-mKfiW¥-<?>2 5 k h 2 ©»k«r«kttii-* 

fcWC, ^**V-^"tt, X8MqR& (w^-Clt2 5k 
Hz) II|SOWSttfc*-»©JSl 7 2*5*tfl 7 4**" 

*>0, *<»<<v?9 9 l 7 4ttWA*r-i^KW>' 
i 6 8 rcD>r v^^tttfi 
AS-T-l 6 4*5*OU 66^f)^DC-ei8Wi^^I 

£&±<f£^&&. V^*U-*«#^CQjBfc2 5 kH 

* M*tt^**^^»ff«»j8:5 o o k h z ^iesss 

8i'J£ $ *lfc¥Ja«tt-tf » sK/b h -C-Sfc»fc*t* 6>T* 

felt«iE»W«>tti8l*h»±W^** U—*BAIC 2 5 
kH z<0j##£*$AU ^<0^fiIlCio^^2 5 kHz 
(OSEft^ddttACSffiafit*!^^-^! 7 6^Hi$ 

[ 0 0 3 3 l «>«KSM (H^-fri" ) "Cfl, ^filslie 

tit, 1tb*.t£'(>*9*i 6 8*sJ:tK**ti:WLr« 
[0 03 41 IBIBB*!*^— 1 7 6 (OOJAtt, BSft® 

[0 03 5J ^ffl^lc^ K»/i9»cfi[l4, SWBttft'b 

k h z<o«B3«j6«-ctt, KHMntt4 o ^ y ^r-*> 
0. :<nil3 A*5j:tKBS:#IIRLr±^Lfc^JiW(0 

[0 0 3 61 5^**u— ^«)UA1BEIi:*jrt5JBH©« 
$ (i-ft*>«B**fcHaUD f*> ttffli-^<*}»*^» 
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jBiiftMtoici* 1000 vt-fc6 tt 

[0 0 3 7] ^7r^jx5^^^i--^Ui^^x-'>'l^ 

jtisnsftjMBSi 3 ojojitfi 3 6«r*5itaft«f«>w 

ffiifc&KttLT, «WKH«>fll$ J:9jK£9;*;£<, A* 
£ Sat WBJlcfcfc v * * u- * ft*® 

[0 0 3 8] BASBw^lRHttftttftW^^tr-^^ 

otv (U 4 <f> is* -7 -Me** it £ ^ * ^— 9 &&\®mt& 

T8a*£*ia»lii0Bl 8 0 C<0£35ftffllel 

y^yj— Kl 84^ 4 1BESH 9 0*JJ:^S6«S 
Sffil 9 1 1*, * 1 8 8 fcaWII£«ja£*U « 

EEjftl 9 0ii^x^U—^W^l-*3it5^2IS^W^$ 

[0 0 3 9] *Jg^<ottffl»±, 



[0040] */;K-v<o®fflW^o^rri, r-^«c 

[0 0 4 1 ] «J5»»*«JB^**^^lw*5lt5ft« 
[0 0 4 2] ««CT-^j»«*«ffft1-*w4lCj:i)& 

«UK3£ C « Sr* 1 6 fc ft ffl v n 6 n» 5. * 

[0 0 4 3] *»Wco#* U'XMMtt, 

«$wmm*iwh«* t ^oa^maBrt-ciS'Q-* Hfcr 

K * > (add-on) * 5? a —MZ#^ "0*38 W *r 5 
w^fc»Ifi|-C*)5. rco^-^^-^lis ^*^-^-=i 

u^^^l-^ h^Sgftt«>in«>W«fiB€:»*i-5»l- 
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[0044] zz\z&m<»m&vM* ffl*D$*tfcsaat-7 L 
immoffiwmw] 



[0 3] A*5j;tfBtt, ttt7t^h^M^ 

I m 5 ] ^(O^tA fl>— & & ffM-f iv'x^u- 
IB 6 ] SI 4 Id^i-^^xAcoffi-ffijiaffiic^it 58ftf8 

6 0 &Jfl&W>* 6 2, 6 3 * + 6 4 f£ 

tdtBffi. 6 6 y^-yfgtS. 7 6 jisf-yyx^ 
yyy. 8 2 t^h7^y^» $\ 84 Jt«», 8 
6 OR^-K 9 0 &!£®m®< 9 2 '/^ 



[Hi ] 



[13 2] 
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IBM) 



[me] 
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